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BACKGROUND OFTHE INVENTION 



l...Mdd.of^^ 

The present invention rdates to a polarizing element for a liquid ciystal displayhavkig- 
high bri^itnessrv^here^loralion is si^)pre^^ 
10 viewmg-OTglerange. 

{WoF^]2,....De5gi^ 

Conventional liquid ciystal displays comprise reflective polarizing plates for obtaining 
high bri^tness. Such a reflective polarizing plate is either a linearly-polarized li^t separation 

15 plate or a circularly-polarized li^t separation plate that is positioned on a siddight-type 

light-guide plate composing a backlight so as to separate incidoit natural li^t into reflected li^t 
and transmitted li^t both of whidi are composed of polarized li^t In this liquid crystal display, 
li^t emitted fiom the light-guide plate is polarized by the reflective polarizing plate and fed to a 
polarizing plate in order to suppress absorption loss at tiie polarizing plate and improve the 

20 bri^tness. However,corisiderablecolorationisobserved when viewed fix)m slant angles, and 
the color will diange to yellow or blue depending on the viewing angles. 
[000^] 

[Problem tobesolved-by-theinventicm] 



high bri^tness, where coloration is suppressed wh«i viewed squarely or obliquely in a wide 

viewing angle range. 

P)004] 

[M e ans for s olvi n g p ro b l an] 



comprising a light-difiusion pressure-sensitive adhesive layer on a reflective polarizing plate that 
separates incident natural light into reflected light and transmitted light both of which are 
conposed of polarized li^t Embodiments of the present invention also provide a liquid crystal 
display comprising the polarizing element 
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SUMMARY OFTHE I NVENTI ON 

The presait invoition provides a polarizing demait for a liquid crystal display having 
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For this purpose, embodiments of the present invention provide apolarizing element 
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{0005] 

[Eff o ct of th e invaition] 

The light-difl^ision pressure-saisitive adhesive layer provided to the polarizing 
eleimitp.late can difiiise transmitted light and mix various colored li^t beams so as to suppress 
5 coloration, and thus, in some aspects, the present invention provides a liquid aystal display having 
excellait bri^tness and display quality in a wide viewing angle range including a frontal viewing 
angle and slant viewing angles. 

\m&] 

[Mode for<2aiTying out the inv«*tioHl„„fe^ 
10 sgiectedfromalinea^ 
pJafe-fflTdaoombi^ 
JhealroulMy-^^^^ 

layer. The cholesteric liquid civstal layer can be obtained as a liquid crystal polymer lava- that is 

Granfean-oriented on atransparent polymer substrate via an oriaitation film The diolestaic 
15 liquid crystal layer can have a superinrnc^ed struc^ 

diflFeroit fi-om each otha- in the helical pitch of the Granjean orientatioa The thus obtained 

circu larly-polarized li gh t se paration plate can refl ect circularly polarized light in a wide 

wav den g th ra nge includinRa visibje^^^ 

Whena^drcyd 

20 polMz^dligbt.to 

means.,of.aretard^^ 

.be.suppressed:...Cir(^^ 

by.usiii^aquajta 

Insome.emb^^ 
25 .by.indudingjan 

polymer havingAwd^t^^^ 

EolMSangelemgQt^ 

like and is also resistant to embossing or peeling under influences of heat and humiditv The 
uncolored transparent particles can be inoreanic/organic particles. The average partide diameter 
30 is preferably in a range from 0.5 ^m to 20 ^m from a viewpoint of the optical difl^isivitv. 

Furthermorg flie li^t^l ifilision pressur e-sensitive adhesive lay^ of flie polarizing 

dement according to tfie present invention is interposed between the drcularly-polarized light 
separa tion p late and the retardatio n plate, so that the brightness ca n be im proved ai 
can be decreased. 

35 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG.ljsaaBSrse^ 
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embodiment of the present invention. 



DETAILED DESCRIPTION OF THE INVENTION 

A polarizing demait in accordance with one embodim^it of the presait invmtion is 
5 provided by attaching a lightKiiiFusion pressure-soisitive adhesive layer onto a reflective 

polarizing plate that sq)arates incident natural light into reflected light and transmitted li^ both of 
which are composed of polarized li^t FIG 1 shows an example of such a polarizing plata 
Numerals4~»Ki 2 in FIG 1 denoteaT^fleetivepolaiimg-plate^aFHlda^ a light-diffusion 
pressure-sensitive adhesive lay©: TheA reflective polarizing plate as shown in FIG I is prq)ared 
10 by attadiing a quarter plate 3 onto a circularly-polarized light separation plate l.(j.^e^ye. 

polariangpMe). The polarizing demmt diown in FIG I is assembled to provide a liquid crystal 
display, where 4 and 4 1 denote polarizing plates, 5 doiotes a liquid crystal cell and 8 denotes a 
li^t source. 
{0007] 

15 The reflective polarizing plate can be selected suitably as long as it can separate incidoit 

natural li^t into reflected light and transmit light both of which are conposed of polarized li^t 
Accordingly, bri^tness can be improved by obtaining transmitted light of predetamined 
polarization by emitting li^t from a light source such as a backlight. The transmitted light is fed 
not to be substantially absorbed in the polarizing plate. As a result, the quantity of li^t available 

20 for the liquid crystal display can be increased to improve brightness, 
{0008] 

When the light reflected at the reflective polarizing plate is reversed via a reflecting layer 
or the like so as to re-enter the reflective polarizing plate, the reflected light can pass partly or 
wholly as li^t of a predetemiined polarizatioa By using the reflected light, li^ passiiig the 
25 reflective polarizing plate can be increased to further inprove flie bri^tness of the liquid crystal 
display and the like. 
{0009} 

A suitable reflective polarizing plate can be sdected fix)m a lineariy-polarized ligjit 
separation plate (eg., 'D-BEF' supplied by 3M Co.) that transmits linearly polarized light having 
30 a predetermined polarization axis while reflecting other light, sudi as a muWl^ered fliin film of a 
didectric substance or a multil^ered laminate of thin films with varied refraction aeolotropy, and 
a circulariy-polarized li^t separation plate such as a diolesteric liquid aystal l^er that reflects 
dther dockwise or counterclockAvise circularly polarized light while transmitting other li^t 

35 For a linearly-polarized light separation plate, the transmitted light enters the polarizing 

plate by matching the polarization axis so that absorption loss due to the polarizing plate is 
controlled and the light can be transmitted effidently For a circularly-polarized light separation 
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plate, preferably, the circularly polarized light is convated to lii^y polarized li^t before 
altering tiie polarizing plate in an aspect of controlling of the absorption loss, though the circularly 
polarized light can alter the polarizing plate directly Circularly polarized light can be converted 
to lineariy polarized li^t efficiently by using a quarto* wavelength plate for the retardation plate. 
5 fOOJ-ia 

There is no specific limitation on the cholestaic liquid aystal layer con^sing the 
circulariy-polarized li^t separation plate For example, it can be provided as a liquid crystal 
polymer layer that is Grandjean-oriented via an orioilation film fomied by treating (e.g., rubbing) 
on asurface of a liquid oystal polymo- film or a transparent substrate (eg., PCF 350 sifljplied by 
10 NittoDenko(^rporation and Transmax'suppUed by Merck and Cb.,^^ The 

circularly-polarized li^t separation plate can have a superimposed structure of two or more l^ers 
provided by combining diolesteric liquid crystal layers different fi-om each other in tfie helical 
pitdi (and thus, different in the reflection wavelength) of Grandjean orientatioa 
fO&l2] 

15 Due to the above-mentioned superimposing, the thus obtained circularly-polarized li^t 

separation plate reflects circularly polarized light in a wide wavelength range including a visible 
li^t range, and this can provide transmitted circularly polarized light having a wide wavelaigfli 
range. The superimposed cholesteric liquid crystal layers can be fomied by a rq^eated coaling or 
the like At that time, the layas are preferably superinposed so that the helical pitch of the 

20 Grandjean oriaitation follows an order of the size, for the purpose of improving the light 

efficiency, and furthermore, improving the brightness. In such a case, the retardation plates are 
preferably located on the layers at the side with a smaller helical pitch so as to decrease coloration 
caused by a slant viewing or the like. 
{0013} 

25 In gaiCTal, the transparent substrate is fomied fix)m a polymer fliough there is no specific 

limitalioa Hie polymer is, for example, cellulose-based polymers such as cellulose diacetale and 
cellulose triacetate; polyester-based polymers sudi as polyethylene terephlhalale and polyefliylene 
naphtfialate; polycarbonate-based polym^s; acrylic polymers such as polymethyl methaciylate; 
serene-based polymers sudi as polystyrene and acrylonitrile-styrene copolym©^; olefin-based 

30 polymers sudi as polyethylene, polypropylene, polyolefin having a cyclo- or norbomene structure, 
and ethylene-propylene copolymer, vinyl chloride-based polym^; and amide-based polymers 
such as nylon and aromatic polyamide. 

Alternatively, polymers for forming the transparent substrate can be based on imide, 
35 sulfone, polyethersulfone, polyether ether ketone, polyphenylene suffide, vinyl alcohol, vinylid^ie 
chloride^ vinyl butyral, arytoe^aljyjate, polyoxymethylene, or qwxy; any blaids of the polymers. 
FurthOTTiore, the transpar«it substrate can be fomied fi-om polymers that will be cured by heat or 
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irradiation of ultraviolet rays etc., sudi as polyester-based polyma-, acrylic polymer, 
urethane-based polymer, amide-based polymer, siUcone-based polymer and epoxy-based polymer. 
A particularly prefared example of transparent substrates with excellent isotropism is a 
cellulose-based polymer film 

5 \!m&] 

A retaixiation plate (especially, a quarter wavdength plate) located with die 
circularly-polarized li^t separation plate is selected from a birefiingent film comprising stretdi 
film etc. of various polymers, an orientation film of adiscotic/hematic liquid aystal polymer, and 
a \aya of flie oriented liquid aystal polymer supported on a transparent substrate. 
10 \0Q^t6] 

A rdaixlation plate fiinctioniiig as a quarter wavdengfli plate in a wide wavdengfli range 
sudi as a viable li^ range can be obtained by superimposing a rdardation l^er fijnctioning as a 
quarter wavdength plate for monochromatic light (ag, having a wavder^gth of 550 nm) and 
a separate rdaidation l^er presenting different phase contiast property (e.g., a retardation layer 
15 fimctioning as a half wavelength plate). Therefore, a retardation plate arranged with the reflective 
polarizing plate can comprise one or plural retardation l^a<s). 
fOOlT] 

Apolymer for forming tiie birefringent film can be selected fiom the polymers as 
materials for the above-mentioned transparent substrate. Particularly preferred examples with an 
20 excellent ciystallization property indude polyester-based polymer and polyether ether ketone. 
The saetdx film can be prepared by uniaxial stretch, biaxial stretch and tiie like, or it can have a 
refractive index controlled in the film thickness direction by applying shrinkage force and/or 
stretch force while adhering to a heat shrinkable film 

25 Embodiments of the present invention provides a light-diflusion pressure-sensitive 

adhesive layer that mixes various colored light beams so as to decrease coloration caused by a 
slant viewing. Accodingly, the light-difilision pressure^ensitive adhesive layer can be provided 
to at least one side of a rdlective polarizing plate In a case of combining a drcularfy-polarized 
li^t separation plate wifli a retardation plate, the light-diflusion pressure-sensitive adhesive l^er 

30 can be arraiged outside the retardation plate However, in ai aspect ofimprovingbri^tiiess and 
decreasing coloration, prefeaably, the li^t-difRision pressure-sensitive adhesive byer is interposed 
between a drculaly-polarized li^t sqiaration plate and a retardation plate so as to integralb' 
laminate die drcularly-polarized light separation plate and the retardation plate via the 
li^t-difllision pressure-sensitive adhesive 1^. Since this method does not require any 

35 additional adhesive layers, thin plates can be provided. 

\om] 

A li^t-difiusion pressure-sensitive adhesive layer can be fomied by, for example. 
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adding uncolored transparait particles to a pressur^sensitive adhesive layo". The 
pressure-saisitive adhesive layer can be fornied from a pressure-sensitive adhesive material. The 
pressure-saisitive adhesive mataial can be a pressure-sensitive adhesive or the like comprising a 
base polymer such as aaylic polymer, silicone-based polymer, polyester-based polymer, 
5 polyurdhane-based polymer, polydher-based polymer, and synth^ An aaylic 

pressure-sensitive adhesive is particularly prefened since it can provide a polariarig element that 
is excellait in optical transparoicy, wealher resistance, heat resistance or flie like and also resistant 
to OTibossing or peeling under influences of heat and humidity. 

10 An example of the acrylic pressure-sensitive adhesive is based on an acrylic polymo^ 

having a glass transition tenp^Bture of or Iowct and a wdgjit av^age molecular v^d^t of at 
least 100,000. The polymer is produced by a copolymeiization of an alkyl ester of (mdh)aaylic 
acid having an alkyl group with at most 20 cart)on atoms (e.g., a methyl group, an etfiyl group and 
a butyl group), and an acrylic monomer (modified substance) such as (mdh)aciylic acid and 

15 hydroxyethyl (meth)aciylate, thou^ this example is not limitative, 
{0021] 

The uncolored transparent particles range from 0.5 ^m to 20 ^m in average particle 
diameter, and the examples include inorganic particles (that can be electroconductive) comprising 
silica, alumina, titania, zirconia, stannic oxide, indium oxide, cadmium oxide, and antimony 

20 oxide; and organic particles comprising crosslinked/unaosslinked polymers or the like. These 
polymers can be used alone or as a combination of at least two kinds of polyma^. Amount of 
the uncolored transparait parlides dispersed in a light-difilision pressure-soisiti ve adhesive layer 
can be determined appropriately dq)ending on some factors such as light diffusivity and adhesion 
force. Typically, the light-diffiision pressure-soisitive adhesive layer has a thickness ranging 

25 from5^mto300|im, 
{0022] 

There is no specific limitation on a method of forming the li^t-diflRision 
pressure-sensitive adliesive l^er. For exanple, a mixture of a pressure-sensitive adhesive 
material and uncolored transparent particles can be provided to either a reflective polarizing plate 

30 or the retardatiwi plate by e.g., rolling such as a calender roll method, and coating such as a 
doctw-blade metfiod and a gravure roll coater mdhod. Altemativdy, the ligjit-diffusion 
pressure-sensitive adhesive layer can be formed on aseparator according to any of the 
above<iescribed methods and then transferred to a reflective polarizing plate or the like The 
pressure-sensitive adliesive layer can be fomied as superimposed layers of various 

35 pressur^sensitive adhesi ves, for example, by providing a layer containing no transparent particles 
on at least one surface of a layer containing transparent particles. 
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A polarizing demait can be provided with one or plural suitable optical layer(s) such as 
a compensating retardation plate or a polarizing plate 4 as shown in FIG 1, if necessary. The 
polarizing plate is provided for obtaining linearly polarized light used in liquid oystal displays or 
the like, while the compoisating retardation plate is provided for compaisating phase contrast 
5 caused by birefringoice of a liquid crystal cell so as to improve the display quality. 
^24] 

ITiere is no specific limitation on the polarizing plates, but any plates can be used as 
long as tfiey transmit lineariy polarized ligjit having a certain polarization axis while absorbing the 
ranaininglight Generally, a polarizing film can be used alone or it can be protected on at least 

10 one surface with a transparent protective layer. Exanplesofthe polarizing film indude a 

hydrophilic polymer film that is stretched after an adsorption of iodine and/or dichroic dyestuff; 
and polyaie orientation films such as dehydrated polyvinyl alcohol and polyvinyl chloride ttiat 
has been treated to remove l^drodiloric acid Examples of the hydrophilic polyma film include 
a polyvinyl alcohol-based fiilm, a partially-formalized polyvinyl alcohol-based film, and a 

15 partially-saponified film based on ethylene-vinyl acetate copolymer. 

The transparent protective layer that will be provided if necessary to at least one surface 
of the polarizing film can be formed fi*om polymers described as matoials of the transparait 
substrate. A particularly preferred transparait protective layo* conprises polymers having 
20 excellait propaties such as transparency, mechanical str^gth, thermal stability and 

moisture-blocking property. The transpar^t protective layer can be formed by any suitable 
methods sudi as coating of a polymer solution and adhesion-lamination of films. 
{0026] 

There is no specific limitation on the corrq)ensating retardation plate as long as it has 
25 proper phase contrast, but a birefiirigent film, oriented liquid ciystal film or the like can be used as 
in the case of the above-mentioned retardation plata Two or more retardation layers can be 
laminated for controlling optical properties sudi as the phase contrast Usually, a retardation plate 
for compensation is located between a polarizing plate and a liquid oystal cdl. 
{0027} 

30 Here, the polarizing plate and the compoisating retardation plate can be simply overlaid. 

However, it is more prefoable that the plates are integrally laminated via an adhesive layer such as 
a pressure-sensitive adhesive layer in order to prevent shift of the optical axis for quality 
stabilization or to improve elFiciency in assembling a liquid crystal display. The adhesive layer 
can be a light-difiusion pressure-sensitive adhesive layer A polarizing danoit can comprise two 

35 or more lig^t-diflusion pressure-sensitive adhesive layers. A pressure-sensitive adhesive layer 
can be provided, if necessary, to the outer surface of the polarizing elemoit so as to adhere with 
other danents such as a liquid ciystal cell. In case the pressure-sensitive adhesive layer is 
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exposed to the surface^ the surface can be covered with a separator or the like for antifouling 

before use. 

^028] 

A polarizing element of the present invention can be applied to various uses according 
5 to conventional tediniques. It is preferred especially in forming a liquid crystal display to 
improve brightness and the like. The liquid ciystal display can be produced by arranging a 
polarizing element as diown in FIG 1 . That is, a reflective polarizing plate l(dinjlarly-polarized 
U^Lsegar^on pla^^^ is attadied to one surface of a liquid crystal cell 5.yia apolariangp 
r^tardMonplate .3.^^^ while a polarizing plate 

10 41 is located on the opposite surface of the liquid crystal cdl 5. The polarizing elemmt is located 
on a surface light source 8 (backlight) so that the drcularty-polarized li^t separation plate 1 faces 
the surface li^t source 8. In FIG 1, the polarizing element as a liquid crystal display unit is 
located on the surface light source 8 via a light-difiusion sheet 7 and a focusing sheet 6.- 
{0029] 

15 In the embodimmt shown, the surface li^t source 8 is a sidelight-type light source. It 

has a li^t source 82 enveloped with a holdo- 83 and attached to a side of a light-guide plate 8 1 
having a bottom surface provided with a reflecting layer 9. The focusing sheet 6 placed on the 
surface light source 8 comprises a prism sheet In this liquid crystal displ^, light anitted fix)m 
the surface light source 8 is difllised at the light-difllision sheet 7, controlled at the focusing sheet 6 

20 in order to have a calain optical path and to ^ter a circularly-polarized light separation plate 1 of 
the polarizing element The light is separated into reflected light and transmitted light both of 
wtiich are polarized light, and the transmitted circularly polarized light is diffused via the 
li^t-difilision pressure-sensitive adhesive layer 2 and enters the retardation plate 3, linearly 
polarized at the retardation plate 3 and passes the polarizing plate 4 in a condition with less 

25 absorption loss. The light enters the liquid aystal cell 5 and thus, display ii^t is emitted via the 
polarizing plate 41 at the visible side. 
{0030] 

Acoordirigly, absorption loss at the polarizing plate 4 can be reduced. Furthermore, 
li^t reflected at the circulariy-polarized light separation plate 1 is reversed at the reflecting layer 9 
30 located on a lower surface of the light-guide plate, re-enters and passes the circulariy-polarized 
li^t sq>aration plate 1 , and thus, it improves efficiency of the lig^t As a result, brightness of the 
liquid crystal displ^ can be improved 

Liquid crystal cells for liquid crystal displays can be selected arbitrarily. The exair^les 
35 include an active matrix driving type rq^resented by a thin film transistor, a simple matrix driving 
type represoited by a TNT type and a STN type, and a liquid crystal cdl attached with a color 
filter Suitable liquid crystal cells can be used for producing various liquid crystal displays. 
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{0032] 

In a process of producing a liquid crystal display, one or plural kinds of appropriate 
elemaits such as the polarizing plate 41 , the light-diffusion sheet 7, the focusing dieet 6 (eg, a 
prism sheet or a lois sheet), and the backlight 8 can be arrariged suitably, and other optical sheets 
5 such as file compensating retardation plate can be arranged as well. 

The above-maitioned polarizing plate 41 amaiiged at the visible side can be selected 
fix)m the materials for the above-mentioned polarizing plates and it can be provided with 
additional layers sudi as m antiglare layer or an antireflection layer as required cm the surface of 
10 flie visible side. The antiglare layer scatters outdoor delight reflecting on flie surface The 
antireflection layer suppresses surface reflection of outdoor daylight Therd)y, these layers 
prevent surface-reflected li^t (glare) fix>m hindering visibility of light passing tiirou^ the displ^ 
device. Therefore, the antiglare l^er and the antireflection layer can be provided together to 
further inr^)rove the effect of preventing the surface-reflected ligjit fiDm hindering tfie visibility 

IS 100141 

There is no specific limitation on the antiglare layer and tfie antireflection layer as long 
as tiie l^ers have the above-described functions. Similar to a case of the light-difiusion l^er, the 
antiglare layer can be formed by providing fine irregularity for diffusing and reflecting light The 
antir e fl e ction lay e r Such a reflecting layer having fine irregularity can be provided by any of 
20 suitable methods sucli as dqx)sition, plating and coating, i.e., vacuum deposition, ion plating, 

sputtaing, and a sol-gd method. One example is an interferoice film comprising, for ©cample, a 
multilayered coating film of inoiganic oxides of various refi^ve indices, and a coating film of a 
low-refinctive material such as a fluorine-based compound 
{0035] 

25 {Examples] The presait i^^^ further in detail witii reference to the 

follovwig Examples. 
(Example 1) 

A cholesteric liquid ciystal polymer was superimpose-coated and oriented on a cdlulose 
triacetate film 40 nm in thickness via a rubbing orientation film. The thus obtained diolesteric 

30 liquid crystal polymer layer had a four-layer-structure wiiere tiie respective layers have reflection 
central wavelength of 760 nm, 650 nm, 550 nm and 430 nnt On the fourth l^er with a 
reflection coitral wavelaigth of 430 run, a quarter wavdengtii plate was adhered via an acrylic 
ligjit-iiiffusion pressure-sensitive adhesive laya ^(A) . The actylic light-difiusion 
pressure-sensitive adhesive Isyer (A). was 25 ^m in thickness and it contained silicone uncolored 

35 transparent particles.hayin^M ayorage p.?^^ On the quarter wavelength 

plate, a polarizing plate was adhered and laminated via an acrjdic pressure-sensitive adhesive laya* 
(B).having no fine particles, and an aciylic pressure-sensitive adhesive lay^ havrng rK^ fine- 
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partieJesfC) was further provided to the outside, and thus, a polarizing element was obtained. 

f0036] 

(Exanple2) 

A polarizing demait was obtained in the same manner as Example 1 excqpt that the 
li^t-difiusion pressure-sensitive adhesive layer (A). was substituted by an acrylic 
pressure-sensitive adhesive layer containing no transparent particles, 
[0037] 
(Exanq^leS) 

Apolarizing element was obtained in the same manna- as Example 1 excq)t that the 
ligjit-diflusion pressure-saisitive adhesive layer (A), and the internal pressure-sensitive adhesive 
layer (B) containing no fine particles were exchanged to each other. 
p)03g] 
(Example 4) 

A polarizing donent was obtained in the same manner as Example 1 except that the 
li^t-diffusion pressure-sensitive adhesive layer (A) and the extemal pressure-soisiti ve adhesive 
layer (C) containing no fine particles were exchanged to eadi other 

(Exan^le5) 

A polarizing demait was obtained in the same manner as Example 1 except that the 
internal pressure-sensitive adhesive layo* positioned €k>se tothe-li^t diflRisimpi^^ 
adhesive-layep(B) was substituted by a light-diffusion pressure sensitive adhesive l^er. 
{0040] 
(Example 6) 

A polarizing dement was obtained in the same manner as Example 1 excq^t that the 
extemal pressure-sensitive adhesive layer (Q was substituted by a lightKlifiusion pressure 
saisitive adhesive layer. 
{0041] 
(Example?) 

A polarizing dement was obtained in the same manner as Example 1 escept that 
the light - diflusion pr e ssure - s o n sitive^dhesive layer (A) was substituted by a pressure-sensitive 
adhesive layer containing no fine particles, while theetha^ layers containing no fine particlcs(B) 




rnn 47i 
(Example 8) 

A polarizing demait was obtained in the same manner as Example 1 excq)t that all of 
the three layers were light-diflusion pressure-sensitive adhesive layers containing fine partides. 




and(Q were substituted by light-difliision pressure-sensitive adhesive layers containing fine 
particles. 
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{0043} 
(Evaluation) 

Each of the polarizing elemoits obtained in Examples 1-8 was arranged by interposing 
a cholesteric liquid crystal layo" on a bacidight conprising a siddight-type light-guide plate 
provided with a reflecting layer at the bottom in order to examine the bri^tness by means of a 
bri^tness photometo* (BM7 supplied by TOPCON CORP.) and also to examine color variation 
in flie slant viewing direction (variation in colors). 
f0044] 

The results are shown in Table 1. Each bri^tness value was calculated as a rate to a 

brightness value (100) obtained without using a reflective polarizing plate. 
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Brigh tness ra te 



1.38 
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1.34 
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....Ya;..a.!igitUHdiffi!siOT 

_NoLa Ms^ure-sensitive adhesive layer containing no fine particles 
. A no variation in colors 

B: some variatioi in colc»^ 

C: considerable variation in colors 



Color variation' 
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[BRIEF DESCRIPTION OF THE DRAWP'JG] 

20 aeeordanceAfv4dioiieembodifnent<»f4hepi€senttnveHt^^ 

{E>|)lanadoH«f Mers and niurmb] 

4 V R^eeti^vefK>laFiziiig-^i^(Gii^aF^^aFizedIi^t^ai^ 

2; yg}ttHiiSusioii pressiffe-sensitiv&adhesive 1^ 

3-;-Retardidi0nplate 
25 4,4 1: Polarizing p lat e 

S-rLtquido^stdeell 

8^: Ligjit-souree 

{FIG4} 
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{CLAIN4S] The invaition may be embodied in other forms without dq)arting fix)m the 

spirit or essential characteristics thereof The anbodiments disclosed in this ap plication are to be 
consi dg-ed in all jespec^..as UJugMi is indicated 

byfceappaidM.di^^ 
5 roeanin^.an^^^ 
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WHAT IS CLAIMED IS: 



[Claim 1] A L A polarizing element comprising a reflective polarizing plate for 

separating incident natural light into reflected light and transmitted light both of which 
5 are composed of polarized light, and a light-diffusion pressure-sensitive adhesive layer 
provided to the reflective polarizing plate. 

fGfeim^-}-^e2,.Thg polarizing element according to claim 1, wherein the reflective 
polarizing plate is selected from the group consisting of a linearly-polarized light 
10 separation plate, a circularly-polarized light separation plate, and a combination of a 
circularly-polarized light separation plate and a retardation plate. 

fCMm ^} ' "Th e3. The polarizing element according to claim 2, wherein the 
circularly-polarized light separation plate comprises a cholesteric liquid crystal layer. 

15 

f Claim 4V -Th e4. The polarizing element according to claim2"0r 3, wherein the 
cholesteric liquid crystal layer is a liquid crystal pol ymer layer that is Granjean-oriented 
on a transparent polymer substrate via an orientation film. 

20 5, .The..P.o!M?in£.eJ^^ 

.co:stal.j2y^.er.h^^ 
fromeachmhe 

6,. Tnie pQlMzin^ e!^^ the retardation plate is a 

25 quarter wavelength plate. 

{Claim 5] The7,.The polarizing element according to claims 2 to 4,daim 2^ wherein the 
light-diflfusion pressure-sensitive adhesive layer is interposed between the 
circularly-polarized light separation plate and the retardation plate. 

30 

8, The polarizing element according to claim K wherein the li g ht-diffusion 

pressure-sensitive adhesive layer is made of a polymer containing uncolored transparent 
particles. 

35 9, T.be.pQlarizing..d^^ 
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10. The polarizing element according to claim 8, wherein the uncolored transparent 
particles havin g an average particle diame ter rang i n g from 0.5 \xm to 20 are selected 
from inor ga nic particles a nd organic particles. 

5 11, .Ib.e.polarizjng„d 

PX€!Ssure-sensi 

[Glak»^}-~A.l 2,. A liquid crystal display having a poJMzing, ejeme^^^^ 
reflectivepojMiz 
10 timisrnjttedJigM^^ 
ligbMifiysionpr^^^^ 
plate . 

13. A method of manufacturing a polarizing element wherein the polarizing 
1 5 element comprises a reflective polarizing p late for separating incident natural light into 
reflected light and transmitted light both of which are composed of polarized light, and 
a light-difiiision pressure-sensitive adhesive layer provided to the reflective polarizing 
plate. 

20 14, Jhe method according ^ elaims4 te^ 5:c)Mm..l.3,.M^ 

pjesis.ure-sensid 

.15,. The .|T)Mhod accor^^^^ 

sdected from ti^^^ 

25 .drMailyr.p.Qjm?M.ii^^^^ 
li^bt sep.aratio 

16. The method according to claim 13, wherein the light-diffusion 
pressure-sensitive adhesive layer is made of a polymer containing uncolored transparent 

30 particles. 

17. The method according to claim 16. wherein the polymer is an acrylic polymer 
havin g a weight avera g e m ol ecula r weight of at leas t 100, 000 . 

35 18. -Ilb-e methpd..a^^ 
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ABSTRACT OF THE DISCLOSURE 

A polarizing element for a liquid crystal dis play is d isclosed having hjgh 

brifihtness, and less coloration when viewed squarely or obliquely in a wide viewing 

suig^le.ran^e, The.po}Mzin^.eJem^^ 
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